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(54) THREE-DIMENSIONAL OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent energy loss and recording of 
an erroneous information due to reflection of coherent light on an 
interface and to improve the recording accuracy by forming an 
antireflection layer on at least one of the surfaces of a transparent 
substrate and interfaces of layers. 

SOLUTION: When a signal beam 10 and a referential beam 11 enter 
one transparent substrate 3, both of the signal beam 10 and the 
referential beam 1 1 reach the surface of the transparent substrate 3 
(interface with air) and further reach the interface between the 
transparent substrate 3 and a recording layer 2. Since antireflection 
layers 7, 5 are formed on the interfaces in the hologram memory 1, an 
energy loss by reflection of the signal beam 10 and the referential beam 
11 can be prevented. Further, when the signal beam 10 and the 
referential beam 1 1 entering the recording layer 2 transmit through the 
recording layer 2 to outgo from the transparent substrate 4 to the 
outside, both of the beams are not reflected by the interfaces owing to 
the antireflection layers 6, 8 on the respective interface, but outgo from 
the transparent substrate 4. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The Motomitsu Mitsugi record medium which consists of multilayer structure which offered the recording layer constituted 
by containing a transparence substrate and 90% of the weight or more of synthetic resin at least, and is characterized by the acid- 
resisting layer being prepared by the interference fringe formed in this recording layer of the exposure of two or more coherent lights 
in the Motomitsu Mitsugi record medium in which three dimensions information record is possible in at least one of the front face of 
this transparence substrate, or the interfaces of each class. 

[Claim 2] The Motomitsu Mitsugi record medium according to claim 1 characterized by preparing the acid-resisting layer in one of the 
front face which becomes the outgoing radiation side of this coherent light to this recording layer at least among the front face of this 
transparence substrate, or the interface of each class, or the interfaces. 

[Claim 3] The Motomitsu Mitsugi record medium according to claim 2 characterized by pinching this recording layer through direct or 
other layers between the transparence substrates of a pair. 

[Claim 4] The Motomitsu Mitsugi record medium according to claim 3 which this recording layer is pinched between the transparence 
substrates of this pair, is offered, and is characterized by preparing this acid-resisting layer in the transparence substrate of this pair of 
this recording layer, and both the interfaces that counter while this transparence substrate makes a pair and is offered. 
[Claim 5] The Motomitsu Mitsugi record medium according to claim 3 or 4 characterized by preparing this acid-resisting layer in each 
front face of the transparence substrate of this pair. 

[Claim 6] A Motomitsu Mitsugi record medium given in which term of claims 1 -5 characterized by forming this acid-resisting layer 
from two or more layers from which a refractive index differs. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the Motomitsu Mitsugi record medium with which acid-resisting processing which 
prevents reflection of the light in an interface etc. especially was performed about the Motomitsu Mitsugi record medium which 
consists of multilayer structure. 
[0002] 

[Description of the Prior Art] In recent years, researches and developments towards the further large-capacity-izing of an optical 
recording medium and densification are done, and research on a Motomitsu Mitsugi record medium, for example, the optical recording 
medium new type like the hologram memory shown in drawing 4 , is advanced. This hologram memory completely the polymer which 
has not been hardened inside the recording layer 103 used as a principal component By irradiating the reference beam 102 for causing 
the signal beam 101 and interference in the signal beam 101 showing information, such as the two or more coherent lights, for 
example, the reflected light from a body, and a signal, and a recording layer 1 03 According to the optical intensity distribution by 
interference, a part for the non-hard spot of a recording layer 1 03 is stiffened, and an interference fringe is recorded in the form of a 
refractive-index difference. In the hologram memory 100, for example by changing the incident angle of a reference beam 102 little by 
little, multiplex record of two or more holograms can be carried out, and high-density record is attained in the same part in a recording 
layer 1 03 as compared with the conventional optical recording medium. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, in the case of multilayer structure like an above-mentioned hologram memory, 
when the refractive index of each class has a difference, reflection of light will arise in the interface. For example, in the case where it 
is shown in drawing 4 , if the refractive index of the transparence substrate 104 differs from the refractive index of a recording layer 
103, the signal beam 101 and a reference beam 102 will be reflected in the interface of the transparence substrate 104 and a recording 
layer 103. Reflection of the coherent light in such an interface will cause an energy loss, and will reduce record precision. 
[0004] Furthermore, in order that the coherent light which in the case of the hologram memory the recording layer was very as thick as 
dozens - 1 00 micrometers of numbers, and was irradiated may penetrate the inside of a recording layer, as shown in drawing 5 , 
reflection of the coherent light (the signal beam 101, reference beam 102) will be produced also in the interface of not only the 
interface of the transparence substrate 104 by the side of incidence, and a recording layer 103 but the recording layer 103, and the 
transparence substrate 1 05 by the side of outgoing radiation. 

[0005] Although the reflected light 106 by reflection by the interface of a recording layer 103 and the transparence substrate 105 by 
the side of outgoing radiation penetrates the inside of a recording layer 103 again, when this reflected light 106 carries out re-incidence 
to a record part, the interference fringe which is not meant between the signal beam 1 0 1 of normal and a reference beam 1 02 will be 
made, incorrect information will be recorded, and it has a possibility that record precision may fall sharply. 

[0006] This invention aims at offering the Motomitsu Mitsugi record medium which was originated in view of the above-mentioned 
technical problem, prevents the energy loss by reflection of the coherent light in an interface, and record of incorrect information, and 
enabled it to improve record precision. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the Motomitsu Mitsugi record medium of this 
invention It consists of multilayer structure which offered the recording layer constituted by containing a transparence substrate and 
90% of the weight or more of synthetic resin at least. It is characterized by the acid-resisting layer being prepared by the interference 
fringe formed in this recording layer of the exposure of two or more coherent lights in the Motomitsu Mitsugi record medium in which 
three dimensions information record is possible in at least one of the front face of this transparence substrate, or the interfaces of each 
class (claim 1). 

[0008] It is desirable that the acid-resisting layer is prepared in one of the front face which becomes the outgoing radiation side of this 
coherent light to this recording layer at least among the front face of this transparence substrate or the interface of each class, or the 
interfaces here (claim 2). In addition, it regards as outgoing radiation side" from a recording layer to "recording layer, and, as for close 
[ of incident light ], the coming side means a reverse side here. Moreover, this recording layer may be pinched through direct or other 
layers between the transparence substrates of a pair (claim 3). Moreover, while this transparence substrate makes a pair and is offered, 
when this recording layer is pinched between the transparence substrates of this pair and is offered, it is desirable that this acid- 
resisting layer is prepared in the transparence substrate of this pair of this recording layer and both the interfaces that counter (claim 4), 
and it is more more desirable still that this acid-resisting layer is prepared in each front face of the transparence substrate of this pair 
(claim 5). Moreover, this acid-resisting layer may be formed from two or more layers from which a refractive index differs (claim 6). 
[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a drawing. Drawing 1 
- drawing 3 show the Motomitsu Mitsugi record medium as 1 operation gestalt of this invention. As shown in drawing 1 , this 
Motomitsu Mitsugi record medium (hologram memory) 1 is constituted by pinching a recording layer 2 with two transparence 
substrates 3 and 4. The recording layer 2 has the thickness of dozens - 100 micrometers of numbers, and the polymer which has not 
been hardened completely, for example, the polymer which has the radical which can be photopolymerized in the constituent 
containing the monomer and oligomer of a photoresist or a side chain, is formed as the main quality of the materials (90 % of the 
weight or more). The transparence substrates 3 and 4 are formed in the shape of a disk of injection molding, such as transparence 
resin, for example, polycarbonate resin, acrylic resin, methacrylic resin, polystyrene resin, vinyl chloride resin, an epoxy resin, 
polyester resin, and amorphous polyolefine. In addition, the transparence said here means the transparent thing to the beam of light 
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irradiated at least. 

[0010] And the acid-resisting layers 5, 6, 7, and 8 are formed in the field side of a recording layer 2 and the transparence substrates 3 
and 4, and each front face (interface with air) of the transparence substrates 3 and 4 as acid-resisting processing, respectively. The 
acid-resisting layers 7 and 8 prepared in the front face of the transparence substrates 3 and 4 are SiOX. It is formed by MgF etc. and 
the acid-resisting layers 5 and 6 prepared in the interface of a recording layer 2 and the transparence substrates 3 and 4 are formed with 
resin. In addition, as the formation approach of the acid-resisting layers 5-8, vacuum evaporationo and sputtering can be used, for 
example. 

[001 1] Since the Motomitsu Mitsugi record medium as 1 operation gestalt of this invention is constituted as mentioned above, there is 
the following operation effectiveness at the time of record of a hologram. Hereafter, the operation effectiveness of this Motomitsu 
Mitsugi record medium (HOROGURAMUMORI) 1 is explained, referring to drawing 2 and drawing 3 . As shown in drawing 2 and 
drawing 3 , two or more coherent lights (the signal beam 1 0 and reference beam 1 1 which express information, such as the reflected 
light from a body and a signal, here) are irradiated in a recording layer 2 at the time of record of a hologram. And interference takes 
place at the crossing of the signal beam 10 and a reference beam 1 1, the amount of [ in a recording layer 2 ] non-hard spot hardens 
according to the optical intensity distribution by interference with this signal beam 10 and reference beam 1 1 , and an interference 
fringe is recorded in the form of a refractive-index difference. Moreover, when a (include-angle multiplex recording method) and a 
reference beam 1 1 are spherical waves by changing whenever [ illuminating-angle ] little by little when a reference beam 1 1 is a plane 
wave, multiplex record of two or more holograms is carried out by shifting the recorded part little by little in a (shift multiplex 
recording method) and the same part. 

[0012] First, as shown in drawing 2 , when incidence of both the signal beam 10 and the reference beam 1 1 is carried out from the 
transparence substrate 3 which is one side, both the signal beam 1 0 and the reference beam 1 1 will collide with the front face 
(interface with air) of the transparence substrate 3, and will collide with the interface of the transparence substrate 3 and a recording 
layer 2 further. However, in this HOROGURAMUMORI 1 , since the acid-resisting layers 7 and 5 are formed in the field side, the 
energy loss by reflection of the signal beam 10 and a reference beam 1 1 is prevented. 

[0013] Furthermore, although both the signal beams 10 and reference beams 1 1 that carried out incidence into the recording layer 2 
penetrate a recording layer 2 and it carries out outgoing radiation outside from the transparence substrate 4, at this time, they will 
collide with the interface of a recording layer 2 and the transparence substrate 4, and will collide with the front face (interface with air) 
of the transparence substrate 4 further. When the signal beam 10 and a reference beam 1 1 reflect in a field side at this time, since the 
signal beam 10 and the reference beam 1 1 have the width of face of a certain amount of light, they have a possibility that the reflected 
light may carry out re-incidence to a logged point (crossing of the signal beam 10 and a reference beam 1 1). However, in this 
hologram memory 1 , since the acid-resisting layers 6 and 8 are formed in the field side, outgoing radiation is carried out from the 
transparence substrate 4, without reflecting the signal beam 1 0 and a reference beam 11 by the interface, and record of the incorrect 
information by the reflected light is prevented. 

[0014] Moreover, as shown in drawing 3 , also when incidence is carried out from the direction where the signal beam 10 differs from 
a reference beam 1 1 , by forming the acid-resisting layers 5-8 in a field side, it interferes in each beams 1 0 and 1 1 within a recording 
layer 2, without being reflected by the interface, and outgoing radiation is carried out from the transparence substrates 3 and 4, 
respectively. Therefore, while the energy loss by reflection by the interface at the time of incidence is prevented, record of the 
incorrect information by reflection by the interface at the time of outgoing radiation is prevented. 

[0015] Thus, since reflection of the light in a field side can be prevented by the acid-resisting layers 5-8, while being able to prevent 
the energy loss at the time of record according to this Motomitsu Mitsugi record medium (hologram memory) 1 , record of the 
incorrect information by the re-incidence into the recording layer 2 of the reflected light can be prevented, and there is an advantage 
that record precision can be raised. Although it is suppliable by raising the luminous intensity to irradiate, especially since especially 
the energy loss by reflection by the interface can cope with it only by preventing the reflection in an interface itself, its record of the 
incorrect information by the re-incidence into the recording layer 2 of the reflected light is effective. 

[0016] In addition, this invention is not limited to an above-mentioned operation gestalt, within limits which do not deviate from the 
meaning of this invention, can deform variously and can be carried out. For example, although , the acid-resisting layers 5-8 are formed 
in the field side, you may make it prepare an acid-resisting layer only in the interface which becomes the outgoing radiation side of the 
coherent light to a recording layer 2 at least among field sides with an above-mentioned operation gestalt. For example, in the case of 
drawing 2 , only the acid-resisting layers 6 and 8 are formed. The energy loss by reflection by the interface by the side of incidence 
Record of the incorrect information by the re-incidence into the recording layer 2 of the reflected light to being suppliable by raising 
luminous intensity Since it cannot prevent with other means, effectiveness also with remarkable in the interface which becomes the 
outgoing radiation side of the coherent light to a recording layer 2 at least in this way in respect of improvement in record precision 
also preparing an acid-resisting layer can be acquired. 

[0017] Moreover, although the acid-resisting layers 5-8 in an above-mentioned operation gestalt are layers of a single refractive index, 
you may make it form an acid-resisting layer by carrying out the laminating of the layer of the refractive index from which plurality 
differs. In a single layer, when the quality of the material which has the optimal refractive index does not exist, there is an advantage 
that it can be made the refractive index optimal as a whole, by combining two or more layers from which a refractive index differs in 
this way. 

[001 8] Moreover, with an above-mentioned operation gestalt, although the recording layer 2 was directly pinched with the 
transparence substrates 3 and 4 of a pair, other layers, such as a moisture permeation prevention layer and a binder layer, may be 
prepared between a transparence substrate and a recording layer. In this case, an acid-resisting layer can be prepared in the interface of 
the arbitration which should prevent reflection. Furthermore, information record over the Motomitsu Mitsugi record medium of this 
invention may be performed not only using the interference light acquired from the signal beam and reference beam of a lot but using 
two or more coherent lights. Moreover, the information recorded may be sub information, such as disk management data, such as a 
class of not only the Maine information but medium, and record playback conditions, and tracking information, area information, 
synchronization information. Or only such sub information is recorded using an interference light, and you may make it record the 
Maine information by other methods. 

[0019] Furthermore, the configuration of the Motomitsu Mitsugi record medium which can apply this invention is not limited to the 
disk form mentioned above, and can be applied to Motomitsu Mitsugi record media of various configurations, such as a Motomitsu 
Mitsugi record medium of a card type like a memory card. 
[0020] 

[Effect of the Invention] As explained in full detail above, according to the Motomitsu Mitsugi record medium (claims 1-6) of this 
invention, there is an advantage that reflection of the coherent light can be prevented by the acid-resisting layer prepared in the 
interface, and record precision can be raised. When an acid-resisting layer is prepared in the front face or interface which becomes the 
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outgoing radiation side of the coherent light to a recording layer especially, there is an advantage that record of the incorrect 
information by the re-incidence into the recording layer of the reflected light can be prevented (claim 2). 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1"| It is the typical sectional view showing the configuration of the Motomitsu Mitsugi record medium as 1 operation gestalt 
of this invention. 

[Drawing 2] It is a mimetic diagram for explaining the operation effectiveness of the Motomitsu Mitsugi record medium as 1 operation 
gestalt of this invention. 

[Drawing 3] It is a mimetic diagram for explaining the operation effectiveness of the Motomitsu Mitsugi record medium as 1 operation 
gestalt of this invention. 

[Drawing 4] It is the mimetic diagram showing the configuration of the hologram memory as a Motomitsu Mitsugi record medium. 
[Drawing 5] It is a mimetic diagram for explaining the technical problem in the conventional Motomitsu Mitsugi record medium. 
[Description of Notations] 

1 Hologram Memory (Motomitsu Mitsugi Record Medium) 

2 Recording Layer 

3 Four Transparence substrate 
5-8 Acid-resisting layer 

10 Signal Beam 

1 1 Reference Beam 

[Translation done.] 
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beam 10 and the referential beam 1 1 reach the surface of 
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energy loss by reflection of the signal beam 10 and the 
referential beam 1 1 can be prevented. Further, when the 
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so m&£ttfo*zm?m\cm&mm±m&mfz>tiT^z 



-2- 



3 

m.<o&&w\£m£MV5±mimtt stress c t >? 

[000 9] 

U) ll±, fESUf 2fc2fccDi3f!Bfi«3. 4-?&*rrS 

3, 4imwmm, «*ur#y;&-#*-f mmb. 
y>wn». ***y;usfBSi, jKux^uv^ag, jafttr 

r^*y*U7^ ^»©»awaatej: Df-fx^tticje 

[o o i o] ^lt, w,mm2tmimm3, 4n<o& 
EMm±®mt lt. JMvetifiWKiUis. 6, 

7, 8«t|9:^enT(f'«S. i§BJ!fifll3, 4C0^ffilC^l* 
^tlSRS*KiihJ17, 8«, flfliLfcf S i Ox -^Mg 

t* &f$.f< tix*s t> , cm 2 t mmmwi 3. 4t ©i?s 

teK»6ti«K»KiihJi5. 6«\ MX.tfHMlcJ:!))B 

So 

[0 0 1 1 ] LT©=<fc^iE« 
2. 03?-#BgL*A^> #=#7cftfES&#: (*DjT 

vivey) i ©ftfflJttiSicov^Ti^-rSo 02, 03 
fli«*©flHH**rfl»»f— a i o£#agtr-.ki i 

£) tf58*f;£ns, ^-LT. fHftf-Al ot#gatr- 
Al 1 i©£&£fc:fc^T^tf@<ltK CCDM^kf- 
A 1 0fc#Mif-Al l t£0=F^fcj;5)fe^*^fc|£: 

uTES^2rto*si{tsp«-*wkL, mm&m ? 
^x^mmmnz^. sfe, #»gt--Ai i*>«pe 

n^i,^SfB@sn5o 



(3) #132 0 0 1 -6 2 1 5 

[0 0 12] *"f, 02»C;jVr<k5UHI*it£-Al Ot 
#Sf|tf-Al 1 fc*Wc-75©^atE3^?.A^$n 

^e-^Ai o, #Bgtr-Ai n±, ftfcjgw 

lh/I7. 5*ftgj8£tlT^£«>Tx fiflf-AlO, # 
JR£-A1 10SMlcJ:Sx^;l/^nx«tR±2tiS. 

[0013] se-ic Egui2rt»cAi*ufcfl^if-A 

70 10, ltt, ftfcSSUB 2 SrSigLTSSJ! 

«jf®tcfev>Tm^if-A i o. l^si* 

•rst. S^e-A10. #Bglf— Al ltt^Siaj[£D 

i otmmv:-i>i i to^s^s) icsawltls^ 

20 bf-A l o , #M e- A 1 1 tfifflS-eEMZtiS Ct4 

[0 0 14] 03fc^-TJ;-5fi:«^tf— Al 0 
Al 1 fcj6l«J|4**ift3&»&/J#«nfc»dk: 
t> 4M»ffilcSi#|»ihJi5~8j(flgj««n*ci:lcJ: 
#e-i,l o, 1 ltt#fB5TE»Sti*{ii4<ga 

®ffl2rtT'=F^L, itiztimww&s, Afr&mats 

[0 0 15] C<0«t5lC, *=^7C7tfB^f* (*D^ 

7i^t'J)- lteititf, SI*K±«5~8»j:«fct)^ 
•T S c i are*.. IEfiSiWS«:lRl±^-a-5 c t ^T-^ S i: 

1 5 C fc-pL^Jffflf 5 C £ t±T*$*l/->CQT'#lc^aiT* 

[0016] «:^3, *&wiz±M<o$m&micm&2ti 

^sggLrjssa-rsc^^T^So M^-ff, ±m<nmm 
mmxit. &¥m\zEM$5±m 5 ~8 *WLVx^zt>\ 
&¥m<v o < t feie^B 2 ic^lt RiT^toa 

*l> 0 «*tf, 0 2 <DJt£Tl±£*f&±/i 6 , 8«0*^ 
■50 S^SJ:dK:-r507?*5o A«<ilcDW®T^S«tc«J: 



(4) 



2 0 0 1-6215 



cfctfT-^soicftu stress 2 to^onzM 
coo 1 7] ±m<Dmmmm\cmf^sMm±m 

S^SOS«riffl*-&t3-a-5 C t fc J: ^ T^ttfc UT*3§ 

[0 0 18] ±j£cQ*S£Jg®T?«, 12^2*— 

*fO®y§S«53. 4»c£t>ie&8^LTV>fca\ jSHBg 

Co 0 1 9] £ 51c, *^W*2Sffl-e^5H^7C^B® 



Coo 2 o] 

micttvxvi=f®ft<DmktMt%:%mwximmicE.m 

\c a s ^ft«<Df2S*B&±-r a c t &x * s * v > 5 m& 
cm** 2) . 

C0®®ffi#*Itt^3 

C0 1 ] *mi<D~-mmmm£ Lx<D=&j&tMBmmt 

[02] ajc^O-^SSJgJfii: LT©=:&7C*fcf5&&fl: 

ch 3 3 *mia-&nmm t vx^^jimzm^ 

2 EM 

3, 4 SOHSS 

5-8 E&m±m 

1 0 M^Vf-A 

1 1 



can 



C02] 



C0 3] 




3, 4: 
5,6,7, B.-KHHutH 



1 : *a 
2:ESJH 

3, 



5, 6, 7, 8 : ffWSKjtfl 
11 :»IBt-i 



5, 6, 7, 8 : SWttihJH 
10:e*t-i. 
U:Mtf-A 



(5) ^M2 0 0 1-6*2 1 5 '■ 



[0 5] C ^ 




100 : *D/5A> t'/ 100: *or5Ay^&U 103 : 2fl6J 

101 : g^hT-A 101 : fi^fcf-A 104. 105 : aiJJKg 
102 : A 102 : #W t A 106 : Ktf* 
103:fEfiUB 

104. 105:a^S(S 



F*-A(##) 2K008 
2K009 
5D029 



AA04 AA08 BB06 DD02 DD13 
EE01 EE04 FF07 FF17 
AA02 BB11 CC03 CC06 DD03 
DD04 

JA04 MA21 MA23 
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